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FTRT.D OF THE INVENTION 
[0001] The invention relates to a process and a device for the on-line storage of sets of flat products such 
as, in particular, disposable liners or sanitary napkins. 

[0002] However, although more especially designed for such appUcations, the invention can also be used 
widi any other type of flat product. 

BACKGROUND OF THE INVENTION 
[0003] As known, disposable liners or sanitary napkins are continuously manufactured one by one, and 
then grouped together in sets before being directly packed. Any problem occurring in connection with 
the packing unit thus soon has effects upstream and, even when the delay is minimal, the manufacturing 
unit has to be halted. 
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[G004] This gives rise to several drawbacks. In tlie first place, a large number of products obtained after 
a restart have to be rejected owing to their inconsistent quality. Such halts are also detrimental to tiie 
equipment used, which is designed for continuous operation. 

BRIEF SUMMARY OF THE INVENTION 
[0005] The object of the present invention is to remedy the aforementioned drawbacks, without 
adversely affecting production rates. To achieve this, a first solution would be to store the products on- 
line, just downstream of the manufacturing unit. However, as, at this stage, the products travel one by 
one, this would necessitate voluminous facilities in order to obtain a significant result. 
[0006] According to the invention, it is proposed to store the products after they have been grouped 
together in sets. 

[0007] The invention thus relates to a process for the on-line storage of sets of flat products such as, in 
particular, disposable liners or periodic napkins, in which said products are transported between one or 
more input stations, at which said sets are introduced at a given input rate, and one or more output 
stations, at which said sets are ejected at a given output rate, and in which the output rate is adapted as 
a fimction of the input rate to manage an accumulation of sets between said input station or stations and 
said ouQ)ut station or stations. 

[0008] In addition, to avoid causmg the sets to be deformed, provision is made for effecting their 
introduction at the input station or stations between pressing means, capable of moving with said sets, 
said pressing means being in a first, so-called open, configuration, and tiien pressing said products 
against one another by causing said pressing means to change over fi-om their open configuration to a 
second, or so-called product holding, configuration, before directing them to said output station or 
stations. 



[6009] To solve the aforementioned problems, the invention also provides a device for the on-line 
storage of sets of flat products such as, in particular, disposable Uners or periodic napkins, including one 
or more input stations and one or more output stations for said sets, as well as means for conveying said 
sets between said mput station or stations and said output station or stations, said device forther 
including : 

- pressing means, capable of moving with said set conveying means, said pressing means 
being capable of changing over from a first, so-called open, configuration, permitting the introduction 
of the sets mto smd conveying means at a given input rate, to a second, or so-called product holding 
configuration, in which the products are pressed against one another, 

- means for causuig said pressing means to change over from their open configuration to 
their product holding configuration, provided at said input station or stations, 

- means for ejecting the sets, provided at said output station or stations for the departure 

of the sets at a given output rate, 

- means for handling an accumulation of the sets between the input station or stations and 

the output station or stations, as a function of the input and/or output rate. 

[0010] According to one particvilar form of embodiment of the invention, the conveying means include 
a plurality of pods, each said pod being capable of accommodating at least one said set, while said 
pressing means are constituted by two carriages sUding in the same, so-called, clamping, direction, on 
said pod, and by means for holding said carriages apart by a given interval, said means for holding the 
carriages being themselves constituted by first and second blocking means, capable of engaging with one 
another, the first blocking means being secured to said carriage and the second blocking means being 
articulated in relation to said pod, as well as by locking means, borne by the pod, said locking means 
being capable of forcing tiie engagement of said second blocking means in said first blocking means. 



Such a form of embodiment has the advantage of facilitating the adaptation of the conveying means to 
the handling of sets of different sizes. 

[001 1] It may be noted, moreover, that such conveying and pressing means can be used in other devices 
for conveying flat products such as, in particular, off-line storage devices. 

[0012] According to another particular form of embodiment of the invention, said ejection means 
include a thrust bearing and means for displacing said thrust bearing in first direction, constituted by 
means capable of generating a force in a second direction, substantially perpendicular to said first 
direction, and by means for transmitting said force, cooperating with said thrust bearing, said 
transmission means being, themselves, constituted by two arms, forming the two equal sides of an 
isosceles triangle, the axis of symmetry of which is defined by said first direction, and by means for 
bringing together / separating said arms by deforming said triangle, while maintaining its properties as 
an isosceles triangle and the orientation of its axis of symmetry. 

[0013] Such a form of embodiment yields ejection means with limited space requirements. 

[0014] It may be noted, moreover, that, as in the preceding case, said ejection means can be used in other 

conveying devices such as, in particular, devices for off-line storage. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0015] The invention and its different advantages will be more readily understood from a study of the 
following description, accompanied by the annexed drawings, wherein: 

[0016] - Fig, 1 is a side view illustration of an exemplary embodiment of the device according to the 
invention, 

[0017] - Figs. 2a and 2b schematically reproduce Fig. 1 , the device according to the invention being in 
two different conditions. 



[0018] ■- Fig. 3 is a simplified front view of the input station of the device of Fig. 1, representing certain 
parts of the invention, 

[0019] - Figs. 4a and 4b are side views of the input station of the device of Fig. 1, illustrated m two 

different conditions, some of the parts being shown hi transparency, 

[0020] - Fig. 5 reproduces Fig. 3, showing other parts of the invention, 

[0021] - Fig. 6 is a top view of the output station of the device of Fig. 1, 

[0022] - Fig. 7 is a top view illustrating the operating principle of the means shown in Fig. 6. 

DETAILED DESCRIPTION OF THE INVENTION 
H [0023] The invention relates, first of all, to a process for storing sets of flat products. 
9 [0024] As illustrated in Figs. 1 and 2, according to said process, said products 1 are conveyed, grouped 
'i together in the form of sets 2, between one or more input stations 3 and one or more output stations 4, 

'■KESr 

^ at which they are ejected at a given output rate. According to the example shown, the path of the sets 2 
p is indicated by arrows 5. 

fj [0025] In said sets 2, said products 1 are positioned, for example, face to face, against one another. In 
3 the case of products 1 of a substantially rectangular shape, sets 2 can be of a substantially 
parallelepipedic shape. Said products 1 travel, in particular, on their edges. 

[0026] To compensate for the effects of production accidents that may occur upstream of input station 
or stations 3 and/or downstream of output station or stations 4, the output rate of sets 2 is adapted to thek 
arrival rate. It is thus possible to manage an accumulation of sets 2 between said input station or stations 
3 and said output station or stations 4. More precisely, if the output rate is less tiian the input rate, an 
accumulation of sets 2 is tiien created, until tiie situation returns to normal and the two flow rates become 
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equal once more. With an output rate higher than the input rate, the accumulation can be absorbed 
without it having been necessary to halt production. 

[0027] Of course, as long as no accident occurs, the input and output rates can be held at the same level 
with a minimum, or even zero, accxanulation of sets. 

[0028] There is thus obtained a process for the on-line storage of products 1, which is all the more 
efficient in that these have aheady been grouped together in sets. 

[0029] As more particularly illustrated in Figs. 2a and 2b, to handle said accumulation, said sets 2 are, 
for example, caused to flow between the input station or stations 3 and the output station or stations 4 
along a path the length of which varies according to the input and/or output flow rate. 
5 [0030] When the input rate is greater than the output rate, the path lengthens to arrive at a maximum 
4^ number of accumulated sets, as in figure 2a. In the contrary case, the length of the path shortens to arrive 

VI 

J at a minimum number of accumulated sets, as illustrated m figure 2b. In the case of equal flow rates, the 

\i 

. path length is constant. 

^ [0031] According to this solution, it is possible to operate with fixed input stations 3 and/or output 

2 stations 4 and with sets 2 kept apart &om one another by a constant mterval. 

•sssr 

[0032] This being the case, as illustrated in Fig. 3 , said sets 2 are introduced at input station or stations 
3 between pressing means 6, capable of moving with said sets 2, said pressing means 6 being in a first, 
so-called open configuration, illustrated in solid lines, and then the products 1 are pressed against one 
another by causing said pressing means 6 to change over firom their open configuration to a second, or 
so-called product holding configuration, illustrated in dotted lines, before directing said sets 2 to said 
output station or stations 4. 



6 



[0033] In this way it is possible to prevent products 2 from being deformed during transport, without 
having to attach products 1 together, the latter being held against one another by pressing means 6, from 
their departure from input station or stations up to their arrival at output station or stations 4. 
[0034] At said input station or stations 3, said products 1 are pressed against one another, for example 
in a direction substantially orthogonal to their faces. 

[0035] At said output station or stations 4, products 1 are ejected while they are still, possibly, pressed 
against one another. 

[0036] In order to be able to process streams of sets of varying sizes, that is to say, for example, sets 
containmg a greater or smaller number of flat products 1, said holding configuration can be adapted 
according to the size of the sets to be conveyed. 

[0037] With fiirther reference to Fig. 1, it will be noted that said pressing means 6 can be caused to 
travel m a loop by directmg them, after the sets have been ejected, from said output station or stations 
4 to said input station or stations 3. Operation then takes place in a closed circuit, which makes it 
possible to limit the number of pressing means 6 to be used. 

[0038] According to this form of embodiment, it will, of course, be necessary to cause said pressing 
means 6 to change over from their product holding configuration to their open configuration. As 
mentioned earlier, such an operation takes place at the soonest, for example, after the sets conveyed have 
been ejected. At the latest, it will take place at the mput station or stations 3. 
[0039] The invention also relates to a device for the on-line storage of sets of flat products designed, in 
particular, to implement the process described earlier. 

[0040] Said device includes one or more input stations 3, capable of receiving said sets 2 at a given input 
rate and one or more output stations 4, capable of permitting their departure at a given output rate thanks 
to ejection means 7. It further includes means 8 for conveying said sets 2 between input station or 



stations 3 and output station or stations 4, as well as means 9 for handling an accumulation of sets 2 
between input station or stations 3 and output station or stations 4, as a function of the input rate and/or 
the output rate. It thus enables reserves of products to be formed, on-line. 
[0041] Furthermore, to prevent the sets from being deformed, said device includes : 

- pressing means 6, capable of moving with said means 8 for conveying the sets, said 
pressing means being capable of changing over from a first, so-called open, configuration, permitting 
the introduction of the sets into said conveying means at the input rate, to a second, so-called product 
holding, configuration, in which the products are pressed against one another, 

- means 1 0 for causing said pressing means to change over from their open configuration 
y to their product holding configuration, provided at said input station or stations 3. 

sna; 

5 [0Q42] Said conveying means 8 take, for example, a looped path. Said device then mclude means 10' 
O for causing said pressing means to change over from their product holding configuration to their open 
configuration, provided in the direction of progress of conveying means 8, between said output station 

O 

Ms 

or stations 4 and said input station or stations 3 and/or at said stations, 
n [0043] According to the form of embodiment illustrated, said means 1 0 ' for causing the pressing means 

nj 

6 to change over from their holding configuration to their open configuration are provided at said output 
station or stations 4. 

[0044] According to another form of embodiment, said means 1 0' for causing said pressing means 6 to 
change over from their holding configuration to their open configuration could be constituted by the 
actual means 10 for causing pressing means 6 to change over from their open configuration to their 
product holding configuration, the operation of the latter being designed to be reversible. Pressing means 
6 are then actuated at the same station. 
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[0045] Said conveying means 8 include, for example, a plurality of pods and/or at least one belt 12 for 
driving said pods, each said pod being capable of accommodating at least one said set 2, 
[0046] As illustrated in Figs. 3 to 5, said pods are constituted by a support plate 13, in particular 
substantially rectangular, on which are placed sets 2, and/or by two side members 14, located on either 
side of said support plate 1 3 . There are provided, for example, two said belts 1 2, each connected to one 
of side members 14. 

[0047] Said pressing means 6 are constituted, for example, by two carriages 1 5 sliding in the same, so- 
called clamping, direction, on said pod 11, and by means 16 for holding said carriages 15 spaced apart 
by a given distance. In Fig. 3, the spacing between carriages 15 shown in solid lines corresponds to the 
open configuration, while the spacing between the carriages shown in dotted lines corresponds to the 
product holding configuration. The clamping direction is indicated by reference number 17. 
[0048] Said carriages 15 are constituted, in particular, by a pressure plate 18, designed to be located 
opposite the outer face of product 1 at one of the ends of sets 2, and/or by a block 1 9 for supporting said 
pressure plates 1 8. The latter are orientated, for example, substantially perpendicularly to said direction 
of clamping 17. Their said support block 19 slides, thanks to bearing ball contacts, over guide rails 20, 
through a slot 21 provided in said support plate 13. Said guide rails 20 and said slot 21 are also 
orientated in said clamping direction 17. 

[0049] Carriages 15 are both designed to be mobile so as to be able to remain symmetrically disposed 
in relation to the middle of the pod, whatever their spacing. 

[0050] As more especially illustrated in Figs. 4a and 4b, said means 16 for holding carriages 15 are 
constituted, in particular, by first and second blocking means 22a, 22b, capable of engaging with one 
another, first blocking means 22a being secured to said carriage 1 5 and second blocking means 22 being 
articulated in relation to said pod 11. Said means 16 for holding the carriages are also constituted by 



locking means 23 borne by pod 11, said locking means 23 being capable of forcing the engagement of 
said second blocking means with said first blocking means 22a. 

[0051] Said first blocking means 22a are constituted, for example, by rack rails 24 secxired to blocks 19 
of carriages 1 5 and of a size corresponding to that of said blocks, while second blocking means 22b are 
constituted by another rack rail 25, capable of coming into engagement with rack rails 24 of blocks 19. 
Said rack rail 25 of second blocking means 22b extends longitudinally beneath support plate 13 of said 
pod 1 1 opposite which it is articulated via arms 26, connected to each of its ends, said arms being 
mounted on pivots 27 located in the area of side members 14 of said pods 1 1 . 
[0052] Said rack rails 24, 25 of said first and second blocking means 22a, 22b are orientated, for 
example, in said clamping direction 1 7. Said arms 26 and rack rail 25 of second blocking means 22b are 
then articulated about an axis orientated in the same direction. 

[0053] Said locking means 23 are constituted, for example, by a fmger 28, acting as a spring (not 
shown), bearing, directly or otherwise, in the area of lateral side members 14 of pod 1 1 in such a way 
that said finger forces the rotation of said arms 26 in the direction of arrow 29 and, consequently, the 
engagement with one another of racks 24, 25. 

[0054] Said means 10, 10' for causing said pressing means 6 to change over from their open 
configuration to their product holding configuration, or vice versa, are constituted, for example: 

- by at least a first jack 30, secured to a fixed armature / reinforcement 3 1 in relation to 
which pods 1 1 travel, said first jack or jacks 30 being capable of acting on said locking means 23 to 
disengage said first and second locking means 22a, 22b and to leave them fi-ee in relation to one another, 

- by second jacks 32 secured to said fixed armature 3 1 , said second jacks 32 being capable 
of causing said carriages 15 to slide in said clamping direction 17 between said open configuration and 
said product holding configuration, or vice versa. 
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[0055] There are provided, in particular, two said first jacks 30, that is to say one for each arm 26. Said 
first jacks 30 have a rod 33 moving in a direction 34 perpendicular to clamping direction 17 to force 
arms 26 to rotate in the direction opposite to that imposed thereupon by finger 28. Said arms 26 take the 
form, for example, of an L, said rod 33 of first jacks 30 acting on one of the ends of one of the arms of 
the L, while said finger 28 of locking means 23 acts on the other arm. 

[0056] There is provided, for example, a said second jack 32 for each of carriages 15. The latter are 
driven by said second jacks 32 via a finger 35 cooperating with blocks 19 of said carriages 15. 
[0057] Below is given a description, by way of example, of the operation of the means mentioned earlier 
upon the arrival of a car 1 1 at the input station or stations 3. Said cars 1 1 arrive empty, while carriages 
1 5 are in then* open configuration and racks 24, 25 are engaged with one another, through the action of 
finger 28. A set 2 of products 1 is introduced into said pod 1 1 between said pressure plates 1 8. Said first 
jacks 30 are then activated to unlock said racks 24, 25 and second jacks 32 cause carriages 1 5 to change 
over from their open configuration to their product holding configuration. First jacks 30 are deactivated 
to allow racks 24, 25 to re-engage with one another. Pod 1 1 is then allowed to travel. 
[0058] As more particularly illustrated in Fig. 5, the device according to the invention can further 
include means 36 for adapting said product holding configuration. These can, for example, be stops 37, 
mobile in relation to said fixed armature 31, said stops 37 being able to hmit the travel of said second 
jacks 32 so as to adjust the minimum spacing of said carriages 15. 

[0059] To enable said stops 37 to be positioned, said device includes, in particular, a rail 38 for guiding 
them, parallel to said clamping direction 17, as well as a hand-wheel 39 and a rod 40, 40' for driving said 
stops 37. As more clearly apparent from Figs. 4a and 4b, said stops 37 and said second jacks 32 
cooperate with one another via a finger 41 secured to said second jack 32. 
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[0060] With regard to said input station or stations 3, the device according to the invention can also 
include means for retaining the products in pod 1 1 when they are introduced. These can, in particular, 
be a retractable stop 42 actuated by one or more jacks 43. This stop is activated when locking means 23 
are neutralized by said first jacks 30, and de-activated in the contr^ case. It is driven in the same 
direction 34 as rod 33 of said first jacks 30. 

[0061] With reference, now, to Figs. 6 and 7, it will be noted that said ejection means 7 include, for 
example, a thrust bearing 44 and means for displacing said thrust bearing in a first direction. The latter 
means are constituted by means 46 capable of generating a force in a second direction 47 substantially 
perpendicular to said first direction 45, and by means 48 for transmitting said force, cooperating with 
said stop 44. 

[0062] Said first direction 45 is, for example, substantially parallel to the plane occupied by said support 
plate 13 for pods 1 1 and by said pressure plates 18 of carriages 15, when said pods are located at said 
input station or stations 4. Said second direction 47 is, in particular, substantially parallel to said 
clamping direction 17. It is thus possible to distribute the overall dimensions of ejection means 7 and 
to accommodate them in armature 31, on which they can then bear. 

[0063] As more especially illustrated in Fig. 7, said transmission means 48 are constituted, hi particular, 
by two arms 49, forming the two equal sides of an isosceles triangle 50 the axis of symmetry of which 
is defined by said first direction 45, and by means for bringing together / separating said arms 49 by 
deforming said triangle, while preserving its properties as an isosceles triangle and tibe orientation of its 
axis of symmetry. Said triangle 50 is deformed, for example, in the plane defined by said first and second 
directions 45, 47. 
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[0064] Said arms 49 have ends 51 cooperating with one another, for example via gears, in the area of 
said thrust stop 44. The opposite ends 52 of said arms 49 are mounted so as to articulate on skids 53, 
sliding over a rail 54 substantially perpendicular to the axis of symmetry of said isosceles triangle 50. 
[0065] Said means 46 for generating a force are constituted, in particular, by at least one jack 55 driving 
said skids 54, directly or indirectly, for example via a transmission belt. 

[0066] With further reference to Fig. 1 , it will be noted that said means 9 for handling an accumulation 
of sets 2 are constituted, in particular, as mentioned earlier, by means for varying the length of the path 
followed by said transport means 8. Belt 12 of the latter then forms a loop having a fixed length to which 
said pods 1 1 are fastened, while allowing them to rock. 
^ [0067] Said means for varying the length of the path of the sets are constituted, for example: 
2 - by a first pair of drums 56a, 56b, referred to as driving drums, serving to drive said belt 

- by means 57 for actuating said driving drums 56a, 56b, capable of operating them at two 
J different respective speeds, 

yi - by a second pair of drums 58a, 58b about which belt 12 passes, the first drum, 58a, and 

O 

fy the second drum, 58b, of said second pair being provided respectively between the first drivmg drum 
56a and the second driving drum 56b, and between the second driving drum 56b and the first driving 
drum 56a, depending on the direction of travel of belt 12, said first drum 58a and second drum 58b of 
said second pair beuig kept at a constant distance fi:om one another and said second pair being mobile 
in relation to said first pair. 

[0068] Said driving drums 56a, 56b are secured, for example, to said armature 3 1 , while said second pair 
of drums 58a, 58b is mobile in relation thereto in particular via rails, not shown, in which the ends of 
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their pivotal axes move. According to the example presented, said second pair of drums moves 
vertically. 

[0069] The device according to the invention can also include another pair of fixed drums, 59a, 59b, 
enabling the path between input station or stations 3 and output station or stations 4 to be lengthened 
while limiting the space requirements of the device. They are located on either side of first drum 58a of 
said second pair. 

[0070] The operation of the means mentioned above will be described below by way of example. When 
the two driving drums 56a, 56b operate at the same speed, drums 58a, 58b of said second pair stay at the 
same level and the number of pod 1 1 that accumulate is constant. When driving drum 56a located on 
input station 3 side is in operation while driving drum 56b located on output station 4 side is halted, said 
second pair of drums 58a, 58b descends and the number of pods 1 1 that accumulate increases. When 
driving drum 56a located on input station 3 side is halted and driving drum 56b located on output station 
4 side is in operation, said second pair of drums 58a, 58b rises and the number of pods that accumulate 
decreases. 

[0071] This being the case, to permit the introduction and the ejection of sets 2, the device according 
to the invention can operate step by step. 

[0072] Armature 3 1 serving to support the different means of the invention is constituted, in particular, 
by a set of tubular beams 60 assembled to one another. 

[0073] Other forms of embodiment, within the grasp of a man of the art, could, of course, have been 
contemplated without thereby departing from the scope of the invention. 
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